The calcium-channel blocker, azelnidipine, enhances the inhibitory action of AT1 receptor blockade on ischemic brain damage.
The combined effects of a calcium-channel blocker (CCB) with an angiotensin (Ang) II type 1 (AT1) receptor blocker were investigated in focal brain ischemia induced by middle cerebral artery (MCA) occlusion. In male C57BL/6J mice, permanent occlusion of the MCA-induced focal cerebral ischemia and neurological deficit after 24 h, accompanied by a reduction of cerebral blood flow and an increase in superoxide production in the ischemic area. Administration of azelnidipine, a CCB, at 1.0 mg/kg per day for 10 days significantly suppressed these changes after MCA without affecting systolic blood pressure. Such inhibitory effects of azelnidipine on brain ischemia could be observed in AT1a receptor-deficient mice. In addition, olmesartan, an AT1 receptor blocker, at 3.0 mg/kg per day also diminished the ischemic brain area and neurological score, as well as superoxide production and the reduction of cerebral surface blood flow in C57BL/6 mice. The combination of lower doses of azelnidipine (0.1 mg/kg per day) and olmesartan (0.5 mg/kg per day) significantly attenuated the ischemic brain area, neurological score, superoxide production and the reduction of cerebral surface blood flow after MCA occlusion in C57BL/6 mice, whereas either of these agents alone at these doses did not affect brain ischemia. These results indicate that azelnidipine inhibited ischemic brain damage induced by MCA occlusion, at least in part, through suppression of blood flow change and oxidative stress via a signaling mechanism independent of AT1 receptor stimulation. Moreover, azelnidipine synergistically enhanced the inhibitory action of olmesartan on brain ischemia, suggesting beneficial combined effects of a CCB with an AT1 receptor blocker on ischemic brain damage.